Objective The objective of this study was to examine how targeted six-month interventions impacted best practice/ patient outcomes for minority patients receiving primary care in physician practices participating in a pay-for-performance (P4P) program. Methods P4P practices were invited to participate in a pilot intervention study designed to improve care for minority patients with hypertension, diabetes, or pediatric asthma. The following patient medical records were reviewed to assess how the interventions impacted (n=7 practices): body mass index, diet and exercise, smoking, compliance with visits as recommended, blood pressure, sodium intake and weight management counseling, medication reconciliation, HbA1c testing, annual lipid profile, and anti-inflammatory medications. Results Significant improvements in various clinical quality measures were observed in all seven practices. Of the 19 specified interventions, 13 were statistically significant at α=0.05 level and 14 met the target proportion. This suggests that the best practice intervention had a significant impact on some of the health care processes in the physician practices. Conclusions The most impactful interventions were those related to face-to-face educational discussions and patient medical chart documentations rather than those pertaining to medication adherence. Improvements in measuring reporting and recording of data at post-intervention were also observed.
Introduction
The 2011 National Healthcare Disparities Report documents that racial and ethnic disparities remain pervasive [1] . A decade prior, in 2001, the Institute of Medicine released the Crossing the Quality Chasm report that recommends incentives to encourage quality health care and better health outcomes [2] . To address these concerns, numerous privatesector initiatives to link portion of payments made to physicians and hospitals dependent on improved quality are underway. These initiatives are commonly referred to as pay-forperformance programs (P4P) [2] . P4P is broadly defined to include any type of performance-based provider payment arrangement, including those that target performance on cost measures [2] . The primary goal of P4P is rewarding or improving quality of care; a secondary goal is controlling cost by reducing errors and inappropriate utilizations [2] . P4P is only one of many proposed strategies that may improve quality and thus positively impact healthcare disparities [3] [4] [5] [6] . A proposed strategy for addressing health disparities is engagement [7] as defined by general awareness, reflection/empowerment, and cues to action within their own practice and their communities in general.
It is well recognized [3, 4, [7] [8] [9] [10] [11] that there are both advantages (increased payment, improved efficiency, and improved care quality, especially among disparate populations) and disadvantages (cost of acquiring information technology, multiple programs and guidelines, data collection) to P4P programs currently designed and implemented as reported by the American Academy of Family Physicians (AAFP) [8] . One challenge associated with P4P is its potential to increase disparities if some groups (like medically underserved groups) are less able to respond to specific interventions when compared to others [12] . Another reported challenge is to implement P4P in the small practice setting [2, 4, 8] , which experiences substantial barriers like limited staff and fewer resources than larger group practices, thus increasing the difficulty completing quality improvement projects [2, 4, 8] . According to AAFP, there are seven P4P guiding principles that programs should adhere to [8] : (1) focus on improved quality of care; (2) support the patient relationship; (3) utilize performance measures based on evidence-based clinical guidelines; (4) involve practicing physicians in program design; (5) use reliable, accurate, and scientifically valid data; (6) provide positive incentives; and (7) offer voluntary participation. Highmark's Quality Blue Physician P4P program incorporates all of these principles. Specifically, the program recognizes and rewards primary care physicians (PCP) for collaborating with Highmark to improve the quality and effectiveness of health care services provided to our members.
Highmark has been engaged in both focused disparityrelated activities as well as P4P for several years. These efforts have been published elsewhere [13] [14] [15] Although P4P strategies are increasingly common, little is known about the impact of applying this payment method to reducing healthcare disparities (HCD) in general or by geography (urban and rural areas), including Pennsylvania [16] . In this study, we hypothesize that existing P4P programs have the potential to decrease disparities in minority groups. This study examined the impact of various interventions on the Best Practice measures: as follows body mass index (BMI), diet and exercise, smoking, compliance with visits as recommended, measuring blood pressure, sodium intake and weight management counseling, medication reconciliation, HbA1c, lipid profile, and anti-inflammatory medications among participating network practices utilizing a P4P approach in the Pennsylvania counties in Highmark's service region.
Methods

Participating Practices
Although all PCP practices that participate in the Quality Blue Physician P4P program are encouraged to conduct a Best Practice study, practices identified as serving sizable minority populations (e.g., African American and Latino/Hispanic) were recruited to participate in the pilot study. Highmark's clinical quality consultants (CQC) and provider relations staff met with each of the practices to inform them of the pilot and to gauge their interest in participating. Efforts were made to recruit practices where African American and Hispanic Highmark members with known cardiovascular and diabetes disparities received their primary care. Since previous data analysis had identified disparities in pediatric asthma clinical indicators, efforts were also made to recruit pediatric practices that served minority children.
All PCPs serving minority (African American and Latino/Hispanic) patients previously identified with disparities were identified by Highmark trained staff in April 2010. These PCPs were identified through a query report matching all minority patients with known healthcare disparities in diabetes and cardiovascular disease HEDIS indicators with their primary care physician practices who were participating in the Quality Blue Physician P4P program From these PCPs, practices were identified that included a total of at least five eligible minority patients. The five-patient criterion was used to allow sufficient numbers of minority patients for the statistical evaluation of the pilot and to help identify practices that may be more willing to participate. Figure 1 illustrates how the practices were selected for the pilot study. Of the 515 practices identified from the eligible PCPs, only 29 met the minimum five-patient criterion. In addition, 30 practices were identified by Highmark staff between April and August 2010 that were not included in the query report but were recommended as having a larger volume of minority patients with hypertension or pediatric asthma. Thus a total of 59 practices were available for the pilot. Of those, 50 practices met the eligibility criteria of having previously participated in the best practice option. Of the 50 practices, 25 chose to participate in the pilot, and among those, a total of seven completed the pilot study. The Allegheny Singer Research Institute's Institutional Review Board approved this study. Best practice interventions were decided within each of the seven participating practices. Therefore, each practice participated in different interventions. The clinical Best Practices were measured at the end of each month for six consecutive months. A random sample of medical charts of minority patients with the identifiable healthcare disparity was selected to audit for evidence of the intervention-specific measurement. The baseline measurement was taken before the start of the intervention and was compared with results at month six to evaluate the effectiveness of the various interventions within each practice. Interventions are described in the left most column of Table 1 .
Statistical Analyses
A two-tailed, two-sample test of proportions was performed, which compares the baseline results (proportion of patients satisfying the BPPO measure) for each BPPO with the final results at month six. The baseline and final samples were treated as independent samples. A statistically significant result is indicated if the p value is less than or equal to 0.05. Due to the exploratory nature of this pilot, no adjustments were made to account for multiple comparisons. It is possible that some of the subjects were measured at both baseline and month six; in this scenario, the independent two-sample test of proportions will likely yield a conservative p value. Additionally, most of the outcomes are measures of documentation rate of the practice which would be unaffected by the particular patient being documented. As such, even if patients did overlap in the samples, the resulting pre-and post-documentation rates of the practice would be independent of each other. Practices were identified if it met or exceeded the target proportion. Targets were specified separately by each practice.
Results
Practice Demographics
Of the 50 eligible intervention practices that met the requirements for this study, only 25 chose to participate with seven completing the P4P program. As shown in Table 1 , two of the seven practices were hospital owned and multi-specialty, and the remaining five were independently owned. Four practices were located in urban Pennsylvania while two were in rural areas; one was located in a suburban area. Four of the seven practices had physician(s) reporting that he/she spoke more than one language. Most practices offered only weekday hours. Only one practice reported not having an electronic medical record (EMRs) system. Patient Demographics Table 2 shows a description of the patient population of the participating practices. Three geographic regions were represented across practices: Southwestern, Northwestern, and Central Pennsylvania. In general, there were equal representation of both male (48 %) and female (52 %) patients across practices, but there was slightly more females. Patients were heterogeneous relative to race/ethnicity across all practices. Approximately one in five patients in practices 1, 3, and 4 were black patients. For practices 6 and 7, one in three patients was Hispanic. The average income level was $33,000 (range $28,197 to $39,529).
Best Practice/Patient Outcomes
As shown in Table 3 , most of the differences in the proportion of patients satisfying the BPPO measure between the baseline, which was measured before the start of the intervention, and month six were statistically significant. Of the 19 specified interventions, 13 were statistically significant at α=0.05 level, and 14 met the target proportion. This suggests that the best practice intervention had a significant impact on some of the health care processes in the physician practices. For example, in practice 1, only three of the 19 patients had their BMI measured and documented before the start of the intervention. At the end of the intervention, all 19 of the patients selected in month six had their BMI measured and documented. The most impactful interventions were those related to education, discussions, and patient medical documentations rather than those pertaining to medication adherence.
Discussion
We examined the change in selected Best Practice measures among participating practices utilizing a P4P approach in the Pennsylvania counties in Highmark's service region. We found significant improvements in blood pressure measurement and documentation (from 15.8 to 100 %). exercise and eating plan documentation (from 15.8 to 100 %) and patient adherence to diet and exercise (from 15.8 to 84.2 %), smoking assessment and counseling provided (from 73.7 to 100 % for each parameter), sodium and weight discussion (from 0 to 100 % for each parameter), medication reconciliation (from 2.5 to 87.5 %), annual lipid profile testing (from 60 to 90 %), and asthma education (from 22.2 to 100 %) (see Table 3 ). While there was no formal comparison group, the magnitude of these findings suggests that P4P had a significant impact on some of the physician practices. This study supports the findings of others reporting the use of P4P as a proposed , improvements were observed in diabetes for our patients that tested their HbA1c (from 21.7 to 30.4 %). However, these changes were not statistically significant. Coleman's study showed that the P4P program significantly increased the likelihood that patients received two HbA1c scores per year as recommended by the American Diabetes Association, but do not contribute to improved blood sugar control [17] . Though we only measured HbA1c testing rate and did not directly measure diabetes control parameters, we do agree with Coleman's reporting that it appears that P4P programs may help with improvement in compliance with HbA1c testing recommendations; however, a more comprehensive strategy [17] may be necessary to better understand the link between P4P and diabetes control. One proposed strategy presented by Coleman is to include a patient social support [17] component in the P4P approach. This may be a reasonable starting point for examining this link as minorities report lack of social support as a barrier to their health care behaviors (cues to action), including compliance [17] .
Because in our study the most impactful interventions were those related face-to-face educational discussions and patient medical chart documentations rather than those pertaining to medications, we propose that strategies for examining this particular link also includes an education, discussion, and patient medical documentation component. Whether these components should be tested alone or in combination needs further research.
Strengths
There are five notable strengths to this study. First, this study included feedback from a disparate population that could benefit from improved health care quality. Second, this study builds upon Highmark's existing P4P program capacity to focus on disparity-related activities and provides a catalyst for extending its Best Practice component to address healthcare disparities among minority patients residing in urban and rural areas in Pennsylvania. Thirdly, this study provided an opportunity for one health insurer and several local practices serving minority patients to work together and identify potential strategies aimed at rewarding or improving quality of care. Another strength of the pilot is the absence of selection bias. Because the P4P incentive was based solely on completing the intervention and not on the results, there was no pre-selection of patients within each practice. Lastly, all doctors and staff were required to complete a cultural competency course as a prerequisite for the participating in the pilot study. Completion of the course was optional but encouraged for nurses, physician assistants, and other staff at the practices. The course, Quality Interactions®, is a proprietary e-learning program that provides case-based instruction on cross-cultural health care. This interactive program focuses on common clinical and/or cross-cultural scenarios that build a framework of knowledge and skills for delivering quality care to diverse patient populations. A paired t test analysis was performed on the pre-and post-intervention test scores for the nurses, doctors, and physicians' assistants. The results were all statistically significant at α=0.001 level, suggesting that the course improved their cultural awareness within and around the practice.
We attribute the statistically significant improvements observed in the Best Practices measures following intervention to our P4P program's study design, which was informed by the literature. For example, our P4P program focused on improving quality of care as defined by the selected biological and behavioral endpoints at baseline and monthly assessments over a six-month period. Our program supported the physician/patient relationship by providing a direct and open line of communications between our Highmark staff and each practice as needed. Our program utilized performance measures based on evidence-based clinical guidelines. It also included ongoing input during each phase of the study from Highmark's CQC and provider relations staff. One of the primary roles of Highmark's CQC staff is to act as practice coaches educating and guiding primary care physicians and their staff through quality improvement and practice transformation activities throughout the year. Staff from Highmark's Health Equity and Quality Services (HEQS) department collaborated on the pilot. The pilot physician and nurse participants were given access to a complimentary E-learning Quality Interactions Continuing Medical Education (CME) course and other cultural competency educational resources and the tools to implement the healthcare disparities activities. These resources remained available to network providers post-intervention.
Based on the opinion of and feedback from these intervention (pilot) practices, this P4P program can be easily adopted by other health plans provided they have an engagement strategy in place to support the spread of evidence-based guidelines, process, and quality improvement activities and a commitment to eliminating healthcare disparities. If true, then this Quality Blue P4P Best Practice program can potentially be used as a template for practices aiming to reduce racial and ethnic disparities in health care among minority patients with diabetes, pediatric asthma and/or hypertension.
Results of this study may also help to inform next steps for public health initiatives aiming to improve patient medical chart documentations. Reported strategies include the following [18] : (1) to focus on how proper documentation can improve quality, having impact is important. This may help to encourage and provide added reasons for physicians to improve their medical documentation; (2) to provide training opportunities for the practices. Medical documentation is mostly the responsibility of a physician and medical staff, and thus across-the-board trainings become increasingly important. This may help provide consistency in documentations across staff members; and (3) to improve existing coding structures used by a practice. Review of coding structures should be revisited on an ongoing basis. This may help improve accuracy or consistency of claims data that is needed when codes change and/or do not provide the necessary level of detail. It is well documented that targeted interventions yield better outcomes when compared to non-targeted approaches. If true, then future studies examining effective strategies for improving patient medical documentation by physician specialty, practice size and geography, patient's race/ethnicity, gender, and staff trainings options to name a few are warranted.
Limitations
Three limitations must be noted. First, this was a one-time assessment of seven of 50 potential practices in Highmark service areas. Thus, the patients who participated in this study might not have been representative of all practices, including those serving outside the Highmark service area. However, many of these health professionals had experience working within and outside Highmark and stated that they had no reason to believe that the P4P approach used would not work in other practices serving minority patients. We did not assess whether their minority patients were any different compared to other minority patients. This was outside the scope of this study. Second, of 25 practices that committed to participation, only seven completed the pilot study. One explanation for the low completion rate by practices was due to internal changes/ dynamics that were not foreseen. A major programming change in the Quality Blue P4P program requirements and scoring was implemented in 2011. The focus of the Quality Blue P4P component shifted to support meaningful use and patient-centered medical home activities. We do not believe that this reason is associated with any of our measured outcomes. As such, the low completion rate does not pose a statistical concern of biased results.
A great deal of the CQC and provider relations staff focus was devoted to communicating the program changes to network PCP practices during the latter part of the year. This may have contributed to practices who had originally committed to the disparity pilot to withdraw; or they may have selected a different best practice study activity instead of ours. Also, some practices that we recruited for the disparity pilots were not due to start a new best practice until 2012 and they may have decided not to complete a best practice. This may also be due to structural features at practices that are associated with participation and may provide leverage points for (or for not) fostering participation as reported by others [19] . Future studies assessing barriers to self-enrolled participation completion rates among practices participating in P4P programs are warranted.
Lastly, this was a one-time assessment feedback about how to reduce health disparities among minority populations using a P4P approach. Whether health disparities can be further improved with continuous or repeated cyclical feedback from practices is unknown, but is worthy of further study.
Conclusion
This was a pilot study of participating networks utilizing a P4P approach in the Pennsylvania counties in Highmark's service region. The results of this study showed that there were significant improvements in the selected Best Practice measures. Of the 19 specified interventions, 13 were statistically significant at α=0.05 level and 14 met the target proportion. The most impactful interventions were those related to education, discussions, and patient medical documentations rather than those pertaining to medication adherence. Improvement in measuring reporting and recording of data at post-intervention were also observed.
